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(57) ABSTRACT 

An ergonomic chair comprising a frame having outer and 
inner peripheries and an upper Surface. A mesh Supporting 
Surface is Supported on the outer periphery of the frame. The 
mesh Supporting Surface deflects to at least a first predeter 
mined angle when a perSon is sitting on the chair. The inner 
periphery of the frame is located below the angle of deflec 
tion of the mesh So that the mesh does not engage the inner 
periphery when it Supports a person sits on the chair. 
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ERGONOMIC CHAIR WITH MESH SEAT 
AND BACK 

FIELD OF THE INVENTION 

This invention relates to chairs, and more particularly, to 
a Stackable, ergonomic chair with a mesh back and Seat. 

BACKGROUND OF THE INVENTION 

It is generally known to make chairs with backs and Seats 
comprising mesh Supporting Surfaces comprised of yield 
able resilient Surfaces that deflect when Sat upon. It is 
believed that Such chairs are more comfortable than chairs 
made with Solid Seats and backs Since they more easily 
conform to the shape of the body of a Seated perSon. 
A typical chair having Such characteristics is disclosed in 

Stumpf et al., U.S. Pat. No. 6,059,368. 
However, it has not been generally recognized that a 

better Sitting experience can be achieved by maximizing the 
transverse distance of the mesh Supporting Surface relative 
to the body of the Seated perSon. 

Further, it has not been generally recognized that varying 
the resistance to deflection of different parts of the mesh 
Supporting Surface when person sits on the chair in accor 
dance with the weight that it will bear during Seating will 
minimize muscle fatigue and will minimize interference 
with blood circulation through the lower back and legs. 

Accordingly, it would be advantageous to provide an 
ergonomic chair having a mesh Support Surface where 
different parts of the mesh have different resistance to 
deflection in accordance with the load that they will have to 
Support when a person sits on the chair. 

It would be additionally beneficial if the mesh Supporting 
Surface were Supported by that outer periphery of a frame 
having a central opening So that when the mesh Supporting 
Surface is deflected, it does not touch the other parts of the 
frame. 

SUMMARY OF THE INVENTION 

With the foregoing in mind, the invention relates to an 
ergonomic chair that includes a frame that has outer and 
inner peripheries and an upper Surface. A mesh Supporting 
Surface for Supporting a portion of a body of a perSon is 
provided. The mesh Supporting Surface is Supported on the 
outer periphery of Said frame. It is comprised of a yieldable 
resilient material which deflects to at least a first predeter 
mined angle when Supporting a portion of the body of a 
perSon. The inner periphery of the frame is disposed below 
the angle of deflection of the mesh So that the mesh does not 
engage the inner periphery when it Supports a portion of the 
body of a perSon. 

In another aspect of the invention the mesh Supporting 
Surface is comprised of transverse fibers which are normally 
under tension and Some of Said fibers are under more tension 
than other fibers to reduce their deflection under load. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view a chair constructed 
in accordance with a presently preferred form of the inven 
tion. 

FIG. 2 is a perspective view of the frames comprising the 
seat and back of the chair shown in FIG. 1. 

FIG. 3 is a cross-section view taken along line 3-3 of 
FIG. 2. 

FIG. 4 is a view of one of form of the means for retaining 
a mesh Supporting Surface on the frames shown in FIG. 2 
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2 
FIG. 5 is another form of the retaining means shown in 

FIG. 4. 

FIG. 5A is another form of the retaining mean shown in 
FIG. 5. 

FIG. 6 is a view of a mesh Supporting Surface in accor 
dance with the invention. 

FIG. 7 is across-section view taken along line 7-7 of 
FIG. 2. 

FIG. 8 is a view similar to FIGS. 3 and 7, but showing 
another form of the invention. 

FIG. 9 is a side view of a stack of chairs of the type shown 
in FIG. 1. 

FIG. 10 is a side view of another form of the chair shown 
in FIG. 2. 

FIG. 11 is a side view of a stack of chairs of the type 
shown in FIG. 9. 

DETAILED DESCRIPTION OF APRESENTLY 
PREFERRED FORM OF THE INVENTION 

AS best seen in FIG. 1, a chair 10 constructed in accor 
dance with a presently preferred form of the invention 
comprises a base 14. The base 14 is comprised of metal 
tubing or bars that are bent to define front legs 16 and rear 
legs 20. 
At their bottom, the front and rear legs 16 and 20 on each 

side of the chair 10 may be connected by lower spacers 24. 
At their top, the front and rear legs 16 and 20 may be 
connected by a upper spacers 26. Front and rear transverse 
spacers 28 and 30 provide additional support for the chair 
10. 

The upper spacers 26 Support the seat 40 of the chair 
while upwardly directed members 44 which may be a part of 
the base 14 Support the back 46 of the chair 10 and a lumbar 
support 50. 
As will be further explained, both the seat 40 and back 46 

comprise open frames 54 and 56 which may be made of a 
suitable molded thermoplastic, or of metal or wood. The 
frames 54 and 56 both carry woven mesh Supports made of 
a thermoplastic for Supporting the body of a perSon. 
AS best seen in FIGS. 1 and 2, the frame 54 of seat 40 

comprises includes a central opening 58. While the frame 54 
may be of any convenient shape, it is preferred that it be 
generally rectangular as illustrated with Sides 60 and 62 and 
front and rear members 70 and 74. 
The frame 54 can be can be one integral piece as by being 

molded, cast or forged, or it can be manufactured in a 
plurality of Sections which are assembled as by welding, 
gluing or by in any other Suitable manner. 
The sides 60 and 62 of the frame 54 are curved so that the 

front 70 of the frame 54 turns generally downwardly to 
minimize the Strain and discomfort to the lower thighs and 
the backs of the knees of the perSon Sitting on the chair. 
Further, the sides 60 and 62 are of increased thickness at 
their mid-portions 78 and 82 to resist bending under the 
StreSS of a perSon Sitting in the chair. 
AS best seen in FIGS. 2 and 3, the cross-section of the 

frame 54 is generally triangular. Thus, it includes an upper 
surface 90 and a lower surface 94 which are angularly 
disposed with respect to each other So that they converge to 
define a generally rounded vertex 98 on the inner periphery 
of the frame 54. 

The diverging ends of the upper and lower Surfaces 90 and 
94 are joined by a rounded surface 100 which defines the 
outer periphery 104 of the frame 54. 
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The bottom surface 94 includes a groove 106 which is 
disposed around the entire frame 54. 
As best seen in FIG. 2 and 3, upper Surface 90 slopes 

downwardly and inwardly toward the opening 58 at a 
predetermined angle 108. 
A mesh body support surface 110 supported by the frame 

54 comprises longitudinal and transverse elastomeric fibers 
which are interwoven to define the surface. The mesh body 
Support is Supported on the frame 54 by being Stretched over 
the juncture of the upper and outer surfaces 90 and 100 and 
being inserted in the groove 106 (FIG. 3). 

The mesh body support 110 is retained in the groove 106 
by locking beads 116 which may be on a string (FIG. 4), or 
an elongated strip 118 (FIG. 5) or a one piece annular strip 
118A (FIG. 5A) both of which are comprised of resilient 
material are forced into the groove 106. Both the beads 116 
and the elongated strip 118 are forced into the groove 106 
with sufficient force to resist the tendency to be pulled out 
by the weight of a Sitting perSon. A decorative molding 120 
can be placed over the groove 116 to hide the beads 116 or 
resilient strip 118. 
To increase the comfort of the seat and to further mini 

mize fatigue, a pad or cushion 122 made of a Soft resilient 
material can be provided on the front 70 of frame 54 
between the upper surface 90 and the mesh supporting 
Surface 110. 

As best seen in FIG. 6, the mesh support surface 110, as 
explained earlier, is comprised of longitudinally and trans 
versely extending elastomeric fibers 126 and 130. 

The elastomeric fibers 130 are stretched to a predeter 
mined tension before they are connected to the frame. 
Preferably, the transverse elastomeric fibers 130 which are 
between the front 70 and rear 74 of the frame 54 will carry 
a greater portion of the weight of a perSon Sitting in the chair 
compared to the transverse elastomeric fibers 130 which are 
nearer the front and rear of the frame 54. Therefore, the 
transverse elastomeric fibers which are between the front 
and rear of the frame 54 are Stretched to a greater tension 
than those fibers which are likely to support less weight. The 
effect of this is to provide a seat which is suitable for persons 
of different body weights and which is comfortable and 
which minimizes fatigue. 

The seat frame 54 is connected to the base by Suitable 
Screws which are connected through tabs (not shown) on the 
base 14. 

The back 46 of the chair is constructed in a manner similar 
to the seat 40 and thus need not be described in detail. The 
back 46 comprises a frame 134 defining a central opening 
136. The frame 134 includes sides 140 and 144, a top 148 
and a bottom 152. 
The cross-section of the back frame 134 which is illus 

trated in FIG. 7 is similar to the cross-section of the seat 
frame 54 as seen in FIG. 3. Thus, the back frame 134 
includes upper and lower Surfaces 158 and 160 which are 
angularly disposed with respect to each other So that they 
converge to a generally rounded vertex 166. 
At their other ends, they are joined by a rounded outer 

surface 170. The lower surface 160 includes a groove 174 
that Supports another mesh Supporting Surface 176 in a 
manner which has been described. 

As best seen in FIGS. 2 and 7, upper surface 158 slopes 
rearwardly and inwardly toward the opening 136 at a 
predetermined angle 180. 

The back frame is connected to upwardly extending 
members 44 by bolts or other suitable fasteners (not shown). 
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4 
To increase the comfort of the seat and to further mini 

mize fatigue, a pad or cushion 178 made of a Soft resilient 
material can be provided on the top 148 of frame 134 
between the upper Surface 158 and the mesh Supporting 
Surface 176. 

The lumbar support 50 (FIG. 2) comprises a relatively 
wide strip 190 made from metal or plastic which is con 
nected at its ends 192 to upwardly extending members 44. 
The strip 190 is bowed away from the seat frame as at 

194. Preferably, a layer of cushioning 196 is supported on 
the Strip. 
AS explained earlier, the mesh Supporting Surfaces are 

Stretched So that they are under tension before they are 
connected to their respective frames. The transverse fibers 
130 in different locations on the seat 40 and back 46 can be 
stretched to different tensions to distribute the weight of the 
perSon Sitting on the chair to further increase comfort and 
further reduce fatigue. 

Significantly, it should be appreciated that when a perSon 
is Sitting on the chair and the mesh Support Surfaces 110 and 
176 deflect in the direction of the upper surfaces 90 and 180. 
However, the angles of deflection 198 (FIG. 3) and 200 
(FIG. 7) are less than the angles 108 and 180 that the upper 
Surface 90 and 158 of the seat frame 54 and back frame 134 
make with the horizontal So that the mesh Supporting 
surfaces 110 and 176 are supported by the outer periphery of 
the frames 54 and 134 of the seat and back, rather the inner 
peripheries. 

This increased span is important in maximizing the com 
fort and reducing the fatigue of the perSon Sitting on the 
chair since appropriate deflections for a range of body 
weights can be accomplished while still avoiding the like 
lihood that the mesh Supporting Surfaces will engage the 
upper surfaces 90 and 158 and without increasing the width 
of the chair. 

Additionally, in FIG. 8 a cross section of an alternative 
204 to frames 54 and 134 is illustrated. In frame 204 the 
groove 206 is located in the outer surface 210. The mesh 
Supporting Surface is retained in the groove 206 in the 
manner described. Significantly the same advantages flow 
ing from having the grooves on the bottom Surface are 
present with the groove on the outer Surface. 

FIG. 9 shows a chair 10 stacked on an identical chair. 
Stacking is possible because of the open construction of the 
base 14. 

FIG. 10 shows a chair 220 which is an alternate embodi 
ment of the chair illustrated in FIG. 1. In chair 220, the rear 
legs of the frame extend upwardly as at 228 to Support 
armrests 230. 

AS described with respect to chair 10, the open construc 
tion of the frame of the chair enables it to be stacked on 
another chair of identical design such as shown in FIG. 11. 
While the invention has been described by reference to 

particular embodiments, it is apparent that other embodi 
ments will be obvious skilled in the art. Thus, the scope of 
the invention should not be limited by the foregoing 
description, but rather only by the Scope of the appended 
claims. 

I claim: 
1. An ergonomic chair comprising: 
a frame, Said frame comprising outer and inner peripher 

ies defining a central opening, and an upper Surface, 
a mesh Supporting Surface for Supporting a portion of a 
body of a perSon, Said mesh Supporting Surface being 
Supported on Said outer periphery of Said frame, Said 
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mesh Supporting Surface being comprised of a yieldable 
resilient material Said material is deflectable to at least 
a first pre-determined angle in the direction of Said 
inner periphery of Said frame when Supporting a por 
tion of the body of a perSon, and 

Said inner periphery of Said frame is disposed below the 
angle of deflection of Said mesh So that Said mesh does 
not engage Said inner periphery when it Supports a 
portion of the body of a perSon. 

2. A chair as defined in claim 1 wherein 

Said frame includes at least an upper Surface that slopes 
inwardly toward Said central opening and away from 
Said mesh Supporting Surface. 

3. A chair as defined in claim 2 wherein 

Said mesh Supporting Surface is under tension when not 
Supporting a portion of the body of a perSon. 

4. A chair as defined in claim 2 wherein 

Said frame includes a lower Surface and an Outer Surface, 
and 

Said outer Surface and Said upper Surface defining Said 
outer periphery. 

5. A chair as defined in claim 2 wherein 

Said frame includes a lower Surface, and 
Said lower Surface includes means for connecting Said 
mesh Supporting Surface to Said frame. 

6. A chair as defined in claim 4 wherein 

Said mesh Supporting Surface is in engagement with Said 
outer Surface and Said lower Surface of Said frame. 

7. A chair as defined in claim 5 wherein 

Said means on Said lower Surface comprises a groove, 
Said mesh being in Said groove, and 
means for retaining Said mesh in Said groove. 
8. A chair as defined in claim 7 wherein 

Said means for retaining Said mesh in Said groove com 
prises a plurality of beads. 

9. A chair as defined in claim 8 wherein 

Said beads are mounted on an elongated String. 
10. A chair as defined in claim 7 wherein 

Said means for retaining Said mesh Supporting Surface in 
Said groove comprises an elongated resilient member. 

11. A chair as defined in claim 2 wherein 

Said frame includes a lower Surface, and 
Said lower Surface includes means for connecting Said 
mesh Supporting Surface to Said frame. 

12. A chair as defined in claim 4 wherein 
Said mesh Supporting Surface is in engagement with Said 

outer Surface and Said lower Surface of Said frame. 
13. A chair as defined in claim 11 wherein 

Said means on Said lower Surface comprises a groove, 
Said mesh being in Said groove, and 
means for retaining Said mesh in Said groove. 
14. A chair as defined in claim 13 wherein 

Said means for retaining Said mesh in Said groove com 
prises a plurality of beads. 

15. A chair as defined in claim 14 wherein 

Said beads are mounted on an elongated String. 
16. A chair as defined in claim 13 wherein 

Said means for retaining Said mesh Supporting Surface in 
Said groove comprises an elongated resilient member. 

17. A chair part for ergonomically Supporting a portion of 
a body comprising 

a frame, Said frame having a plurality of peripheral walls 
that define a central opening, 
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6 
a mesh Supporting Surface for Supporting Said portion of 

Said body, Said mesh Supporting Surface being Sup 
ported by Said peripheral walls, 

Said mesh Supporting Surface being operable to deflect at 
a first angle when Supporting a body portion, 

Said peripheral walls having an upper Surface, Said upper 
Surface being disposed at a Second angle which is in the 
Same direction as Said first angle, and 

Said first angle is less than Said Second angle. 
18. A chair part as defined in claim 17 wherein 
Said mesh comprises woven fibers, and 
Said fibers are under tension when Said chair part is not 

Supporting a portion of a body. 
19. A chair part as defined in claim 17 wherein 
Said mesh comprises woven fibers, 
Some of Said fibers extend transversely acroSS Said frame, 
Said frame having a mid-portion and ends, and 
Said transversely extending fibers in the mid-portion of 

Said frame are under more tension than the transverse 
fibers that are near the ends of said frame for distrib 
uting and Support Said body portion by reducing the 
deflection of said fibers. 

20. A chair part as defined in claim 17 wherein 
Said mesh comprises woven fibers, 
Said fibers are comprised of a thermoplastic. 
21. A chair part as defined in claim 17 including 
a cushion Supported on the upper Surface of at least one 

of Said peripheral walls for cushioning Said body 
portion, and 

said mesh Supporting Surface overlies said cushion. 
22. A chair part as defined in claim 17 wherein 
Said frame has an outer wall, 
Said mesh Supporting Surface being in engagement with 

Said outer wall, and 
means on Said lower Surface for connecting Said mesh 

Supporting Surface to Said frame. 
23. A chair part as defined in claim 22 wherein 
Said means on Said lower Surface comprises a groove, 
a portion of Said mesh Supporting Surface being in Said 

groove, and 
means for retaining Said mesh Supporting in Said groove. 
24. A chair part as defined in claim 23 wherein 
Said means for retaining Said mesh Supporting Surface in 

Said groove comprises a plurality of beads. 
25. A chair part as defined in claim 24 wherein 
Said beads are mounted on an elongated String. 
26. A chair part as defined in claim 24 wherein 
Said beads are a part of Said mesh. 
27. A chair part as defined in claim 24 wherein 
Said means for retaining Said mesh Supporting Surface in 

Said groove comprises an elongated resilient member. 
28. A chair part as defined in claim 17 including 
a chair and legs, and back frame comprising a lumbar 

Support, Said lumbar Support comprising a generally 
elongated flat transversely extending member, 

Said lumbar Support being connected at its ends to Said 
legs, and Said 

lumbar Support is bowed away from Said mesh Supporting 
Surface on Said back frame when a person sits on Said 
chair Said mesh Supporting Surface is deflected toward 
and is Spaced from Said lumbar Support. 
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29. A chair part as defined in claim 28 including 
a cushion Supported on Said lumbar Support for cushion 

ing the lumbar portion of the back of a perSon Sitting on 
Said chair. 

30. A chair part as defined in claim 17 including 
a chair, and 
Said chair is adapted to be telescopically received on 

another identical chair to form a Stack of chairs. 
31. A chair part as defined in claim 17 including 1O 
a chair, and 
Said chair includes a pair of armrests. 
32. A chair part as defined in claim 31 including 

15 
a chair having a Seat and a pair of rear legs, 
a distal end of each of Said legs extends above Said Seat, 

and 

Said armrests are Supported by Said distal end. 

8 
33. A chair part as defined in claim 17 wherein 
Said frame includes a mid-portion and ends that define a 

Seat and a back, and Said back is generally “S”-shaped, 
a chair and base, and 
the ends of Said frame that define Said Seat and Said back 

are Supported by Said base in close relation to each 
other to provide a continuous Seating Surface. 

34. A chair part as defined in claim 17 wherein 
Said frame for Said Seat has a front portion and Said front 

portion turns downward. 
35. A chair part as defined in claim 7 wherein 
Said means for retaining Said mesh Supporting Surface in 

Said groove comprises a resilient annulus. 
36. A chair part as defined in claim 13 wherein 
Said means for retaining Said mesh Supporting Surface in 

Said groove comprises a resilient annulus. 

k k k k k 


